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a POKROVSEIY, Veles kand. med. nauk; BAHKOVA, Ye.V¥.; KUZNETSOV, V.S. 
Clinical aspects and therapy of suppurative meningitis induced by 
Afanasav~Pfeiffer's bacilius. Pediatriia 37 no.10:69-74 0 '59, 

(MIRA 13:2) 

1, Iz kafedry infektsionnykh bolezney (zaveduyushchiy - prof, K.V. 
Bunin) I Moskovskogo meditsinskogo instituta imeni I.M. Sechenova 
(airektor ~ prof. V.V. Kovanov) i 1~y Moskovakoy klinicheskoy infektsi- 
onnoy bol'nitsy (glavnyy vrach - zasluzhennyy vrach RSFSR N.G. 
Zaleskver). 
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POKROVSKLY, Vole, kand.med.nauk; KRASIL'SHCHIK,.R.B,, kand.med.nauk; 
on SERRBRERKOVA, NI, ‘ : 


Clinical aspects and treatment of pneumococcah meningitis. - 
Sov.med. 24 no.3:66-72 Mr '60. MIRA 14:3) 


1. Is kliniki infektsionnykh bolezney (zav. ~ prof. K.V.Bunin) 
I Moskovekogo ordena Lenina meditsinskogo ,instituta imeni:I,M. 
Sechenova i ley Moskovskay . See infekt@ionnoy bol'nitsy 


(glavnyy vrach N.G. a lever) 
INGITIS) 
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Course of typhoperatoid diseases and their antibiotic therapy 
t time. Terapearkh. 32 noolls49~57 N '60. 
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1, Iz kliniki infektsionnykh bolezney (zav. = prof. K.V. Banin 
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: * NOV AROVSKATA, ALA, PORROV } POLUMORDVINOVA, Ye.D.; SEDLOVETS, 
M.P.; STARSHINOVA, WSS a Sckvy-SHKEVATSABAYA, T.V.; YAKHOX— 
TOVA, N,K.; SHERESHEVSKAYA, Yo.F., red.; ZUYSVA, N.K., tekhn, red. 


( linical 
Pocket manual for the specialist in infectiotis diseases; ¢ 
See diagnosis, and treatment] Karmannyi spravochnik infektsioni- 
sta; klinika, diagnostika, lechenie.- Moskva, Gos. izd-vo ey litery 
Medgiz, 1961. 233 p. (MIRA aT) 
(COMMUNICABLE DISEASES) (MEDICINE--HANDBOOKS, MANUALS, ETC. 


APPROVED FOR RELEASE: 06/15/2000 


CIA-RDP86-00513R001341710006-8" 


"APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001341710006-8 


ad bye ae aa Pen Metres aac} PARSER eucumesaamanemmimera ite Sigh Sane keane fassesd HAS ss eS aS Rae Hes SESE ae sot Sets 


POKROVSKIY, V.I.; MIKHAYLOVA, Yu.M. 

ae hed ee 
Effect of antibiotic allerey, on Widal reaction titers, Antibiotiki 
6 no.23 3136-141 F '6l, (MIRA. 14: 7h 
1. Klinika infektsionnykh bolezney (zav. - prof. K.V.Bunin)“I 
Moskovskogo ordena Lenina meditsinskogo instituta imeni I.M. 
Sechenova, 

(TYPHOID FEVER) (ANTIBIOTICS) 


APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001341710006-8" 


Te Sees eS 
rs 


"APPROVED FOR RELEASE: 06 


/15/2000 CIA-RDP86-00513R 
ee aa Bc eg ep oe 
POKHOVSKIY, V.1. 


001341710006-8 


PRESS 


SEES APES 


Some manifestations of the side effects of antibiotics used on 
patients with suppurative moningitis. 
O "él. 


Antibiotiki 6 Oak se 2 
1, Klinika infektsionnykh bolezney (zav. - prof. K.V.Bunin) I 


MIRA 14212) 
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"Prescription manual." Edited by P.V.Rodionov. Reviewed by V.I. 
Pokrovskii. Sov. med. 25 no.3:152-154 Mr '61, (MIRA 4,43) 
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(RODIONOV, P.V.) 
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POKROVSKIY, VI. (Moskva) 


Acute adrenal insufficiency in meningococcemia. Klin.med. 
no.3254-59 Mr 'é1.. (MIRA 14:3) 


1. Iz kliniki infektsionnykh bolezney (zav. - prof. KeV. Bunin) 
I Moskovskogo ordena Lenina meditsinskogo instituta imeni 
I.M. Sechenova. 
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‘Istreptococeus (No. 10-S), and staphylococcus (Lossmanov). The meningitis induced by 
‘injecting the bacterial cultures into the subarachnoid space had an acute course and 
‘lethal outcome in most of the animals within 5 days. On the other hand, the menin- 
‘| gitis that followed injection of the L-forms, though marked by the same clinical 
‘isymptoms , was characterized by a longer and more sluggish course and the animals 
isurvived 7-15 days. Histological analysis of the brain and meninges showed that in- 
[fection with L or bacterial cultures gives rise to a similar diffuse inflammatory 
[reaction. Thus, meningitis and meningoencephalitis can be experimentally induced 
jboth by bacterial forms and by stable L-cultures. With the latter, the clinical 
‘course of the disease seems to be related to the ‘Species specificity of the L-forms. 
‘Orig. art. has: 2 figures, 1 table. 
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POKROVSKIY, V.J.; GUSEVA, T.M. 


Changes in the blood serum electrolyte levels in purulent meningitis 
following the use of massive penicillin doses, Antibiotiki 9 
no.21156-158 F '64. (MIRA 17112) 


1. Kafedra infektsionnykh bolezney (zav.- prof. K.V. Bunin). I 
Moskovskogo meditsinskogo instituta i gruppa deystvitel'nogo 
chlena AMN SSSR prof. Ye.M. Tareyeva na baze Moskovskoy 
infektsionnoy gorodskoy klinicheskoy bol'nitsy No.7. 
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reversions from L-forms. and hoteromorphia growth forms, . The 
bacterial forme were identified by ea general, bacteriological 
analysis.method. Investigation of 1h patients affected by purulent 
meningitis, including 8 with abscesses of the brain, revealed ea 
* bacteria of various types in 21 patients, heteronorphic growth forms .— 
i and unetable L-forms inl. patients, mixed cultures of bacterial and 
-. Leforms in 5 patients, and stable L-forms (PPL9) in 22 patients. No 
“growth was found in the cerebrospinal fluid cultures of 25 control 
“patients (tubérculosis and viral meningitis). Unstable and stable | 
-.L-forms snd also granular forms were found particularly in cases of ae 
protracted severe cases of meningitis and brain abscesses. Generally, 
.--negative. cultures coincided with complete recovery, The problem of 
‘whether. these bacterial forms develop in the organism under the 
, effect of various transforming. agents of a chemical and biological 
Jnature or. whether they are the’ result of direct infection is not 
Jelear at thig time, Orig. art. has: i figures, : nee 
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SOHOLEV, V.R.; POKROVSKIE, V.1. 


Distribution of antibiotics of the tetracycline group in the 
body in some diseases. Sovet. mede 27 n0.62129=134 Je'%63 
(MIRA 17:2) 


. le Iz kafedry mikrobiologii ( zav. - chlen-korrespondent AMN 
SSSR prof. Z.V. Yermol'yeva) TSentral nogo instituta usover= 
shenstvovaniya vrachey i kafedry infekts’ mnykh bolemey 
(zav. = prof. K.V. Bunin) I Moskovskogo ordena Lenina medi~ 
tsinskogo instituta, 
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KOLOMOYTSEVA, I.P.3; POKROVSKIY, V.I. 


Use of large antibiotic doses in treating cute puruient di- 
seases of the nervcus system. Trudy lego HMI 24:297+303 '63 
(MIRA 17:3) 
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TSEYDLER, S.A., kand.med.nauk; POKROVSKIY, V.I., kand.med.nauk; 
ZHITENEVA, L.P. (Moskva) 


Benign lymphoreticulosis (cat scratch disease), Klin.med. 38 
N0e3295=101 Mr'60. (MIRA 16:7) 


1. Iz kafedry infektsionnykh bolezney (zav.-prof. K.V.Bunin) 
I Moskovskogo ordena Lenina meditsinskogo instituta imeni 
Sechenova. 
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Clinical aspects of serous meningitis in epidemic parotitis, 
Kaz.med.zhur. no.5345-47 S-O '62, (MIRA 1624) 


1. Kafedra infektsionnykh bolezney (zav. — prof, K.V.Bunin) 
lego Moskovskogo ordena Lenina medi tskogo instituta imen4 


Sechenova, : 
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ZEFIROVA, G.S.3 POKROVSKIY, V.I. (Moskva) 
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‘Characteristics of the course of Addison's disease in children. 
Vop. okh. mat. i det. 7 no.2:37-41 F 162. (MIRA 15:3) 


1. Iz kafedry endokrinologii (zav. - prof. N.A. Shereshevskiy) 
TSentral'nogo instituta usovershenstvovaniya vrachey (dir. 
M.D. Kevrigina) i kafedry infektsionnykh bolezney (zav. = prof. 
N.I. Bunin) I Moskovskogo ordena: Lenina meditsinskogo instituta 
imeni I.M. Sechenova. 
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POKROVSKIY, V.I.; CHERNCKHVOSTOVA, Ye.V.; NiKITINA, V.D. 
Properdine system and its role in infection and immunity, Repo-t 
No. 7. Zhur.mikrobiol., epid.i immun. 33 no.8:131 Ag '62, 

(MIRA 15:10) 
1. Iz Moskovskogo instituta epidemiologii i mikrobiologii i iz 
kafedry infektsionnykh bolezney I Moskovskogo ordena Lenina 
meditsinskogo instituta, 
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~POKROVSKTY, V.I.; SOBOLEV, V.R. (Moskva) 


Use of tetracyclines in suppurative meningitis. Klin.med. no.?: 
46-51 '62, (MIRA 15:12) 


1. Is kafedry infektsionnykh bolezney (zav, - prof. K.V. Bunin) 
I Moskovskogo ordena Lenina meditsinskogo instituta na baze Moskov-— 
skoy klinicheskoy infektsionnoy bol'nitsy No.7 (glavnyy vrach 
N.G. Zaleskver) i kafedry mikrobiologii (zav. - chlen-korrespondent 
AMN SSSR prof, Z.V. Yermol'yeva) TSentral'nogo institute usover~ 
shenstvovaniya vrachey. : 

( TETRACUCLINE) (MENINGITIS) 
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Cases of anemia in diphyllobothriasis and adrenal insufficiency 
(Addison's disease). Med.paraz.i paraz.bol. 30 no.22185-188 ~ 
M-Ap '61, - (MIRA 1424) 


1. Iz kafedry infektsionnykh boleaney I Moskovskogo ordena Lenina 

meditsinskogo institute imeni I.M. Sechenova (dir. instituta - 

prof. V.V. Kovanov, zav. kafedroy - prof. K.V. Bunin). 
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Author : Pokrorakiy, Vel. 

Inst : West-Siberian Branch, Academy of Sciences USSR 

Title : Optimum Linear Antennas, Radiating Perpendicular to the 
Axis. 

Orig Pub : Dokl. AN SSSR, 1956, 109, No 4, 769-770 

Abstract : The problem of determining the currents ina linear antenna 
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with optimum ratio between the width of the principal lobe 
and the level of the lateral lobes of the directivity pat- 
tern was solved by Dolph (Dolph, C.L., Proceedings IRE, 1946, 
34, 335) who indicated that the so-called polynomial of the 
antenna, connected with the currents in the various radia- 
tors of the antenna, should coincide with the Chebyshev po- 
lynomial. ‘The author indicates, that if the distance d bet- 
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Abstract 


Card 1/1 


Ref Zhur - Fizika, No 4, 1957, 8407 


Pokrovskiy, V.L., Rumer, Yu.B. 


Western Siberia Branch, Academy of Seiences USSR. 
Remarks on the Pauli Theorem Concerning the Connection 
Between the Spin and the Statistics. 


Zh. eksperim. i teor. fizihi, 1956, 31, No 1, 337-338. 


The proof given by Pauli (Pauli, W. Relativistic Theory 
of Elementary Particles, IIL, 1947, Supplement) for a 
theorem concerning the connection between the spin and 
the statistics is based ou a consideration of irreducible 
representations of the tensor and spinor quantities in 
transformations of a Lorentz group with a determinant 
equal to unity. The authors give a proof of the above 
theorem in which it is shown that it is enough to res-~ 
trict oneself to a consideration of the transformation 
of the quantities with zeneral inversion (inversion of 
all four coordinate axes). 
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SUBJECT ussr / PHYSICS CARD 1 / 2 PA - 1506 


. AUTHOR POKROVSKIJ,V.L., RUMZR,JU.B. 


TITLE On PAULI'S Theorem concerning the Correlation between Spin and 
Statistics. 
PERIODICAL Zurn.eksp.i teor.fis, 31, fasc. 2, 337-338 (1956) 
Issued: 10 / 1956 reviewed: 4 / 1956 


The proof of this theorem offered here shows that observation of the transfor- 
mations of the quantities on the occasion of the inversion of all coordinate 
axes (general inversion I) is adequate. Furthermore, this proof stresses the 
close connection between SCHWINGER'S ideas end those of PAULI. On the occasion 
of the transformation of the general inversion for any vector A it is true that 
IA = - A. In the case of the general inversion the tensors of even rank Ton 


therefore remain invariant ("class +"), whereas the tensors with odd rank T 
change their sign ("class -"). 

Here the transformations of spinors on the occasion of a general inversion are 
studied. While the general character is maintained, only spinors of the first 
rank are investigated. On the occasion of reflection on to a twodimensional sur- 


face with the normal vector a, the spinor U is transformed according to the 


following rule: U' = 40, 0 = Ua, & = da (sfx f= uta Here trou a, 


2n+1 


The bilinear quantities which are composed of U and J behave on the occasion of 
spatial reflections like tensors, but in the case of time reflections they be- 
have like pseudotensors. The definition of the rules of the reflection of 
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POKROVSHIY, Vv _— 


‘SUBJECT USSR jf PHYSICS CARD 1 / 2 PA - 1625 
AUTHOR POKROVSKIJ,V.L. 
TITLE A Theorem on the Equality of the Cross Sections of the Photopro- 
‘ duction of Charged Pions on Nuclei with the Isotopic Spin 0. 
PERIODICAL JZurn.eksp.i teor.fis,31, fasc.3, 537-538 (1956) 

Issued: 12 / 1956 


The HAMILTONIAN of the interaction of nucleons and pions with the electromagne- 
tic field with respect to the rotation group of the charge space represents the 
sum of a scalar § and the third component V, of a vector: 

> 
Tint tS+¥55 S =-(ie/2 L cad A(xy)s vieiel 2 A ad (xy)+ ™ ee KE (x,) | ' 
Here 3 - denotes the operator of velocity, a4 - the operator of the pro- 


jection of the isotopic angular momentum of the Y-+th nucleons = and T, - the 


& 
analogous quantities for the 4% -th meson. From this HAMILTONIAN there follows 
a theorem for the conservation of the projection of the isotopic spin of the 
system consisting of nucleons and pions on to the axis 3 (theorem of the conser- 
vation of charge), and the following selection rules for the total isotopic 
spin T of the system: AT = 0, +1. 

The matrix elements of the operators corresponding to the transitions with con- 
servation of the number of nucleons are, with respect to the group of permuta- 
tions P’ invariant only to the charge variable. Therefore the matrix element 


of the operator is different from zero if KRONCKER'S product of the representa- 
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Zurn.eksp.i teor.fis,31,fasc.3,537-538 (1956) CARD 2 / 2 PA - 1625 
tions of the group Po (according to which the wave functions of the initial 


‘and end states as well as the operators are transformed) contains the unit re- 
presentation. 

Next it is shown that in the case of the photoproduction of charged mesons on 
nuclei with the isotopic angular momentum zero the matrix element (¥,|/S1¥, ) 

is equal to zero. 

From the forbidding rule AT = 0,+1 and from the usual addition rule of the 
angular momentum it follows that the isotopic angular momentum of the nucleus 
in the final state may be equal to 1 or 2. By employing the known expression 
for the matrix elements of the vector it is possible to show that the cross 
sections of the photoproduction of the differently charged mesons are the same 
for the twc possible values of the isotopic spin of the nucleus in the final 


state: do, (x*) = do,(x), do,(n") = do,(x). By summation over the possible 
final states do(n*) = do(x~) is obtained. The experimental values of 

r= do(x)/ do(x*) are equal to 1 for the light nuclei (p,c’*, w’4, 01%) with- 
in the limits of measuring errors. The reduction of r in the case of an in- 


creasing charge may apparently be explained by the absorption of the negative 
pions by the nuclei. 


INSTITUTION: Westsiberian Branch of the Academy of Science in the USSR 
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PowRovskiy, Vib. 

SUBJECT usSR / PHYSICS CARD 1 / 2 PA - 14359 

AUTHOR POKROVSKIJ,V.L. 

“TITLE ‘On Optimum Linear Antennae the Radiation of which is Vertical to 
the Axis. 


PERIODICAL DokleAkad.Nauk, 109, fasc.4, 769-770 (1956) 
Issued: 10 / 1956 reviewed: 10 / 1956 


Here the problem of the optimum distribution of currents for any distance d be- 
tween the emitters is solved. In order to be as brief as possible only the class 
of symmetrical antennae is dealt with here in which the amperages in emitters lo- 
cated at an equal distance from the center are equal. The optimum distribution ob- 
tained on this occasion is the linear in the case of all linear antennae. In the 
case under investigation the polynomial P_(z) of the antennae thenassumes the 


a ate A uae for even n = 2Y (n+1 is the number of the 
. 2k - _1)k-P 2m .p-k 
Por (f) c a, f 3 a, i ds. (-1)"? 05, % Zp and for odd 
. iz 2k-i, | © P-1 p-k ,2m p-k 
n=2Y <1: Porat (f) ie “J + a z ze a hai Se 
ke = mep-k 


Here = z+1 zy/2 and I,=I denofe the amperage in the k-th emitter (in 
k “-k 


which case numbering begins from the center of the antenna). The polynomials PA(f) 
corresponding to the optimum antennae have the following properties: 


following form (where z=e 
emitters): 


1.) In the case of an assumed Pi) the value fa» which is next to 1 and for 
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POKROVSKTY, V. L. Doc Cand Psys-siath Sci -- (di-s) "Theory 
of tHe optimum line antennae." Novosibirsk, 1957. 6 pp 20 cn, 
(Academy of Sciences USSR. West“Siberian Affiliate. Tomsk 
State Univ im V.V. Kuybyshev), 100 copies 

(KL, 21-57, 98) 
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AUTHOR: | POKROVSKIY ,V-L- .. 1992525/22 
TITLE: te Optimum Line Aerials Emitting ot an Angle Set to the 


Axia. (Optimal'nyye lineynyye antenny izluchayushchiye 
pod zadannym uglom k 081, Russian 
PERIODICAL: end j Blektronika, 1957, Vol 2, Nr 5, PP 559 - 565 
U.5,5.R. 


ABSTRACT: The optinum CHEBYSHEV distributions are here generalized for 
the case of an aerial with any distance between the emitters 
and any direction of maximum emission. All terms are taken from 

the author's paper in Doklady Akademii Nauk SSSR, Vol 109, 
41, 652. Only the case 4 ce ia investigated here. The 
example itself is not solved, since the solution is 4 merely 
mathematical matter which is published separately. Oniy the 
final results are given here. It is shown that, in the case 
of different values of c, R and ay the minimum width of ray 
can be realized py functions of three types. Tne dependence 
of the optimum directivity diagram on the direction of the 
main flash is investigated and itis shown that for aerials 
emitting along the axis a substantial reduction of ray-width 
can be obtained as compared to aerials emitting at 4a gmall angle 

Card 1/2 set to the axis. Aerials emitting at an angle approaching the 
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‘ AUTHOR: Pokrovskiy, vel 109-4-3/20 


* a ee 

TITLE: On the Design of the Optimum Antennae radiating along their 

. Axis. £9 raschete optimal'nykh antenn, izluchayushbchikh 
vdol osi 


PERIODICAL: Radiotekhnika i Elektronika, 1957, Yol.2, No.4, 
-” pps 389 - 394 (USSR). 


ABSTRACT: The problem is formulated as follows. The antenna consists 
of (n+ 1) radiators, in which the amplitudes of currents are 
1, (where k =~ 3, -B+l, «- 8). It is necessary to 


find the distribution of current I, , such that for a fixed 


ratio of the peak value of the main lobe to the maximum value of 
the side lobes, the width of the main lobe will be a minimun. 
Mathematically, the problem amounts to finding a "quasipolynomial” 
R,(2) : = is expressed as: 


R,(2) = 1,2" , where z= e 
k= 3 . 
The quantities entering into the expression for R,(2) were 
Card 1/3 defined by the author in an earlier work (Rer.3). It is shown 


‘ 


ae a et? (1) 
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On the pesigna of the Optimnuk Antennae padieting along their Ax 


that for d = ; a is the spacing 
tors and Nou wavelcnyth the 
individu j 
(which ra to the axi he phases of 
the neighbouring j ifs 18 The case of 
the antenn 47/2 is con ed in detail; the 
formula for the W Z of the awl n the form: 

1 

4 ArcbR)sh (sx archR) 


(12) 


so that the minimum possible widt 


241 
6.in = 2th (aq ArchR) 


and R 18 the ratio of the main lobe to the 
The above results for @ are compared with 
Rhodes’ [Ref 2] and 3 ie shown that in 
some case give ainost iaentical solutions. 
The paper © e and three references, of which 1 
card 2/318 Slavic. 
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POKROVSKIY, VL. | , 
AUTHOR: Pokrovskiy, V-L. 109-12-14/15 i 

TITLE: On the Theory of Optimus Linear Antennae (K teorii 
optimal'nykh lineynykh antenn) (Letter to the Editor) os 


PRARTODICAL: Radiotekhnika i Blektronika, 1957, Vol.II, No.l2, 
pp. 1550 - 1551 (USSR) 


ABSTRACT: In an earlier work (Ref.1), the author solved the 
problem of the distribution of currerts in a linear antenna, 
consisting of a number of equidistantly placed dipoles, which 
gave an optimum directional pattern. Recently, the author 
has been able to investigate the problem in more detail and, 
in particular, to explain the dependence of the radiation 
pattern on the pores 


g = 


a 


(the notation used is the same as in the earlier work). The 
results are briefly reported. There is 1 Slavic reference. 


SUBKITIED: July 30, 1957 


AVAILABIS: Library of Congress 
Card 1/1 
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AUTHOR POKROVSKIY, Vel. 56-7-113/66 
TITLE The Generalized Gauge Invariance and Combined Inversion 


(Obobshchennaya kalibrovochnaya invarimtnost! i kombinirovannaya in- 
versiya. Russian) 
PERIODICAL Zhurnal Eksperim. i Teoret, Fiziki, 1957, Vol 33, Nr 7, pp 269 — 272 


ABSTRACT According to the opinion at present predominating certain particles 
(pions, K-particles, hyperons, etc.) can occur in various charge states. 
Their wave functions are written down in the form = je Y, » where 
Yo, denotes the wave function of the state with the cn¥re9 ¢.°%samma. 
tio# extends over the possible values of the charge (including zero). 
The description of such particles necessitates a certain extension of 
the conception of gauge invariance. For particles that exist in only 
one charge state the gauge transformation is reduced to the multipli. 
cation of the wave function with an insignificant phase factor eiaQ, 


In the general case the formula y' == i) ered y Q apparently applies 


to the gauging transformation. The function W' depends parametrically 
on @. The postulate of invariance with respect to the just mentioned 
infinitely small gauging transformation leads to the law of the conserv. 
ation of charge, which is here given in form of a continuity equation 
Card 1/2 for dielectric @mmrage. The author here makes use of the or thogonality 
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56> 7943/66 
The Generalized Gauge Invariance and Combined Inversion 
of the various charge states YW and of the usual representation of 
the Lagrangian which furnishes equations of first order for the wave 
function  . In the theory of bosons with several charge states the 
transformation Y "9 = ¥ 9 F C4 rea must be carried out when the 


sign of the current and of the charge is changed. The wave functions 

of the particles existing in only one charge state can, as we lmow, be 
subjected to a gauge transformation in which q is any function of the 
coordinates. The generalization of such a transformation for the case 
under invesstigation is the replacement of the parameter a by a'=f(x, a). 
The following general theorem applies: A theory that is not invariant 
with respect to change of the orientation of spatial directions, is not 


invariant witi respect to the change of the sign of the charge. However ; 
such a theory is invariant with respect to the combined inversion by 
Landau, i.e. with respect to the simultaneous transformation X' = nx 
and a' = -a. (No illustrations) 

ASSOCIATION West Siberian Branch of the Academy of Sciences of the U.S.S.R. 
(Zapadno-Sibirskiy filial Akademii nauk SSSR) 


PRESENTED BY 
SUBMITTED 152.1957 
AVAILABLE Library of Congress 


Card 2/2 
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AUTHOR EOKROVSELY, V.Le, RUMER, Yu.B. ” 56=721;7/66 
TITLE n the Problem of Conservation of Parity in the Theory 
; of Elementary Particles. 
(K voprosu o sokhranenii chetnosti v teorii elemen tarnykh 
chastits.- Russian) 
PEC IODICAL Zhurnal Eksperim. i Teoret. Fizsiki 1957, Vol 33, Nr 7, 
pp 277-279 (USSR) 


ABSTRACT The fivedimensional optios suggested by Yu.B. RUMER 
(Iesledovaniya po Seoptike, GTTI, 1956, Usp. mat.nauk, 
Vol 8, 6, 1953) furnishes a natural classification of the 
phenomena in whioh parity is either oonserved or not. The 
fivedimensional optics is based upon the newly discovered 
extensive symmetry of the equations of olassical mechanics 
and the quantum mechanics in space, time, and effeot. 
In fivedimensional optics the coordinates, time, and the 
effects are comprised within a fivedimensional metrio space 
which is olosed topologically in the coordinate of of 
effect with the period h (Plank's constant). In a corresponding 
manner momentus, energy, and charge are oombined to a five- 
dimensional veotor, for which a uniform law of conservation 
ie foraulated. Also in the fivedimensional theory the 
Lagrangian of interaction must be built up from the wave 
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s0v/56-34-5-32/61 
Pokrovakiy, Ve L., Savvinykh, 5S. K., Ulinich, F. R. 


Uperbarrier Reflection in Quasi-Classical Approximation 
(Nadbar'yernoye otrazheniye v kvaziklassicheskom 
priblizhenii) 


Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1958, 
Vol. 34, Nr 5, pp. 1272 - 1277 (USSR) 


The purpose of this paper is the determination of an 
asynptotical expression for the coefficients of reflection 

in the case of short wave lengths. The authors restrict them- 
selves to the one-dimensional case. The problem is represented 
by the solution of the Schroedinger (Shredinger) equation: 


2 
a? sat d + “? = 
af? oy : 


where a =X/a; = x/a; ant? =i- 0(6)/5 holds. Xt denotes 


the De Broglie (De Broyl') wave length of the free particle. 


The main assumption is a ({ 1. The authors everywhere re- 
strict themselves to the case B70) on the whole €-axis. 
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The solution of this Schroedinger equation is determined by 
the usual WKP (Wentzel-Kramers-Brillouin) method in the form 


: / 
Y= en, and S$ is expanded into a series according to powers 


of a. In the WKP approximation the quantum effect of the re- 
flection in a potential barrier is completely missing. There- 
fore an other method must be employed for the determination 
of the reflected wave. By means of the transformation 


Y = y/V« the first mentioned equation takes the form 


(ay /at*) + (1+ aq (at) )y = 0. To this equation the operation 
of the scattering in a continuous spectrum is formally applied. 
All terms of the scattering series have the same order with 
regard to a. The problem is the computation of the amplitude 
of the transition from the eigenstate of the Hamiltonian 


z= a2/at? with the momentum 1 to the state with the 


momentum -1. This amplitude is expressed by a well-known 
series from perturbation theory. Subsequently the terms 
oeurring in this expression are examined separately. The 
process of computation is pursued step by step. In the case of 
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Superbarrier Reflection in Suasi-Classical Approximation 9 1.2.7/'56-34-5-32/61 


an arbitrary form of the potential for the main part of 
the reflection coefficient 


. 2itg/a 3 ai 
R= -ie = -i exp\ kd is found. 


The last paragraoh investigates the limits of applicability 
of this formula. The authors investigated the restrictions 
of the do:ain of the parameters. There are 5 references, 

4 of whica are Sovict. 


ASSOCIATION: Institut radiofiziki i elektroniki Sibirskogo otdeleniya 
Akademii nauk SSSR (Institute of Radiophysics and Electronics 
at the SiberianDepartment of the aS USSR) 


SUBMITTED: Decenber 14, 1957 (initially), January 26, 1958 (after 
revision) 


‘1. Wave analysis—-Theory 2. Perturbation theory--Theory 
3. Mathematies--Theory 
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AUTHORS: Fokrovskiy, ¥. L., Ulinich, r. R., Savvinykh , +. kh. 
eee 


TITLE: The Superbarrier Reflection in Quasiclassical Approximation. IT 
(Nadbar'yernoye otrazheniye v kvaziklassicheskom priblizhenii) 


PERIODICAL: Zhurnal eksperirental'noy i teoreticheskoy Tiziki, 1258, 
Vol. 34, Nr 6, ppe 1629-1631 (USSR) 


ABSTRACT: This paper obtains an asymptotic expression for the amplitude 
of the superbarrier reflection under the conditions kv >1 
and ka(E - U,)/0, 1. The denotations used in this paper 


were explained elready in part T of this investigation (Ref 1). 
The form of this expression essentially depends on the type 
of the singulantiy of .the. potential. “his paper investigates only 
two important special cases: the poles of the first and second 
order. The reflection amplitude is expanded into a series. 
L. I. Shiff (Ref 3) ond D. S. Saxon (Sakson)(Ref 4) inveeti- 
gated the potential scattering of particles with high energies 
in the three-dimensional case under the conditions 
n/a 1, « <1. According to the results of this paper the 

Card 1/2 method of the above mentioned authors cannot be applied to 
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the scattering into large angles. 
the results of this paper only for small x/a, that is, in 
the region where the perturbation theory cun be applied. 
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TITLE: The Theory of Waveguides of Variable Gross-section 
(K teorii yolnovodov peremenno ge secheniya.) 


PERIODICAL: Radiote khnika , Blektronika, 1959; Vol 4, Hr 2, 
pp 161-171 (USSR) 


ABSTRACT: The article considers the prop 
magnetic waves in "plane" metallic waveguides of 


variable cross-section, without taking into account the 
1oss in the walls. It is assumed that at very large 
es the cross-sections of the waveguide are 
constant, though they May pe different at yarious ends 
of the system. It is also assumed that the walls of 
the guide are inclined to the axis at a comparatively 
small angle. ‘The problems of this type were investigated 
py a number of authors (Ref.1, > and 3) who employed 
f the eigen functions of plane diaphragus - 
This method has a number of disadvantages and, therefore, 
i atisfactory 


method. For the purpose of analysis, 1% is assumed that 


the waveguide is excited at its left-hand side terminal 


agation of the electro- 


es 
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and that its eross~section increases monotonically- 
fhe axis of the waveguide is 4 and the fields are 
dependent on co-ordinates J and z. ‘The poundaries of 


yee 2062) (1) 


where & 15 & small parameter. New co-ordinates 1 and 
f are introduced 5° that the lines 1 =.= 1 coincide 
with the boundaries of the wave guide while the Lines 

# = const are orthogonal to the lines 1 = const. 
jherefore, ¥ con pe written as Eq (2) while the lines 
orthogonal to 1 = const are given by Eq (4). The 
parameter G of Bq (3) 18 expressed in terms of $b 


ynich are accurate to within «@. The laplacian in 1 and 
ia co-ordinates is in the form of Ba (9)- The electro- 
magnetic field can be © ressed by 2 yector-potential 
F which satisfies 24 (105 (11) and the boundary 
conditions expressed py EQ (12). ‘The field vectors can 


pe found from Bq (13)- The waves of the electric type 
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U is a scalar 
ermined from Bq (15) where © 2° es of 
can De eee en by wq (16)- Similarly, (in) weve a new 
potential given bY 22 T3°2bund from Ba’ (27)., Mf 8 oe 
the magnePic Das introduced, the operators 0° tye the 
ver ea OD) are expressed by Eq (19)+ BY 

see ba © i 


age f 

: ; 21) is in the form o 
ximation Ug of Eq « be found 

a (23). “The amplitudes Uno of thie een by at) 

qQ solution o ( 27). 

from Eq fos: e. ae (26) can be expressed re ede 

For aa ehiod of the first approximatsom | found from 

za, (29). Tne expressions £07 Vnl CoP nese is in the form 
= % RP Te The solu . either in the 

Eq (30) oF Bq S large € , Eq (35) is ¢ r 

Fone (53) (sé) or Ba G7). mhe integrals in Bq (360 

form of ! 
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given by 
series of A - 


from the 
1 of the waveguide, the 
j the reflection coefficient Ry 
s e expressed by Bq (46). 
to analyse two 
special cases is suc 
poundary consists of three P s so that the 
funetion £(§) is given by Ea ( jection 
coefficient is expressed by Bq (48 he scatter 
coefficient is given by Bq (50). For a waveguide whose 
poundaries are determined by the function defined by 
Eq (51), the reflection and the scatter coefficients are 
expresse fhe above analysis shows that only 
the chan re substantially dependent on 
On the other hand, the 
amplitudes are i i xrmined by the "ipregularities” 
of the wavegui The authors express their 
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On 
minimum. 
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of the type 
P(x) 
n 
B,(*) * 2 n/2 ‘ 
(1+% ) 
It is ante + ; 


is & polynomial of at most n-th degrees 

and a function (©) (x) jp sought for 

where © and 8 are the images of 
jn detail the proper- 


anvestigates 
y he gistinguishes three dif- 


where p(x) 
e image of 2 = 2)? 


& becomes minimum, 
the author 


nb*)? whereb 
that & uniquely determined 
netions of all the 


c is th 


which 8 - 
Z, and 25 ° Then 


ties of the functions B 


es 3; he provas 


ferent ty? 

the class possesses the required property: 

three types are constructed according to @ method of Chebyshev 

Ref 9_/ ° Finally the dependence of the optimum functions 

36°) (x) of a and ¢ for given is jnvestigated- Altogether 
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TITLE: 
Field. 1 iN 
PERIODICAL: zhurnal exsperimental 'noy 4 teoreticneskoy fiziki, 1960; 
Vol. 349, Wo. 2(8)s pp 373-317 
adiabatic invariants; especially of LX 
e repeatedly peen 


TEXT: problems of the conservation of 
etic moment , of particles}in a magne tic field hav 
e Salculated the change in the adiabatic 
The mag~ 


the magn 

investigated: In Refe 3, Dykhn 

invariant of an oscillator wnose frequency was a time functione 

netic field was assumed to pe homogeneous and variable with time. Jt was 
the purpes® of the present paper to investigate the change in the adiaba- 
tic jnvariant in & gpatially variable magnetic fielde This. spatial change 
as gssumed to be small as compared to the Larmor radius (with x 7 20% 

> If the curvature of the lines of force is neglected; the treat- 

nent of the problem may be pased on the model Hamiltonian 

pe (p, * pe + mae {x)y? )/2ms gnere (x) i8 the Larmor frequency» The 
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parameter of the pro 
The schrbdinger equation pelonging + 
) = - Bp. It is transformed into & 


ples is @= r0/@ » where r, is the Larmor ra- 
o this Hamiltonian is 
m of orthogonal 


small 


dius. 
i : 2.2,_\.2 
Fri (x)y¥ 
coordinates (f. 9) and the zer 
u 2 + 2pE [Y= 0 i8 investigated. 


3 
+ YO ae Fa 3 
4ion amplitudes are perturbation-theor 
matrix are obtained i 


( f¢ the oscillator 
n n+2 oxp {ie(f,)-1°§ 0) ; 


diagonal elements 0 
x 
j +1 
Cn-25 B[L,\ a E> « 2% (n-1)n om|-te(§o )- | (FQ) og 
abatic 


te 
ays 


oth approximation ma(— = - 1) 
3 J 


“In the following, tne transi- 


etical meanBe The of f= 
n the following 


way: Cne2, ElLyl ms E> - 
16 
y the change in the adi 


ollowing relation fo 


So 
\ eas + Ih In an appendix, 


Mm(E = 18 
e scattering na 


Thus, one finds the f 


invariant: ai. (48) 9 Re \-i exp 21 


trix. dua to second 


the contribution to the elements of th 
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AUTHOR: pokrovskiys Ve be 
TUTTLE: Threshold phenomena in a superconductor 


PERIODICAL: Zhurnal eksperimental'noy 4 teoreticheskoy fiziki, v. 40, 
nos 1, 1961, 143-151 


TEXT: The decay of elementary excitations in 4 superconductor differs fron 

that in a normal metal by # number of peculiarities, above all the existence 

of a decay threshold. Such events as the decay of a phonon in ar electron- 

hole pair, the excitation of a phonon on the Fermi surface by an electron j 
(nole) ete., are possible ina superconductor only from certain threshold KA 
excitation energies onward, Which is connected with the existence of a gap 4 

in the electron energy spectrum. Thus, the decay of a phonon into an 
electron-hole pair is possible only for phonons with an energy of ®>2A, 

the pair production by an electron only at energies of ¢ > 3A: The threshold 
energy of an electron for all these processes ig very near the beginning of 


the spectrum, at a distance of the order of o7A/va. From the experimental 
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point of view, the threshold a7 2A of the phonon decay is the most 


interesting» below which (at absolute zero) no ultrasonic absorption occurs 


Win” 40°? - 40" ear In the present paper these phenomena near the 
threshold are theoreticail 
and A. B. Migdal are priefly discussed. 
Hamiltonian in the notation used by Migdal, the Dyson sy 
for the functions Dy G and F which describe phonons and electrons in the 
superconductive state, are given and studied. This system turns out to be 
equivalent to that given vy S. T- Belyayevs which describes the interaction 
of Bose particles below: the point of condensation. The conclusions to be 


drawn from the weak-coupling approximation are studied; the results of this 
(N. N. Bogolyubov's theory 


approximation hold within the region Ao”! 
assumes Ao S1)- Furthermore, ultrasonic damping, j.e., the decay of a 
phonon into an electron-hole pair is studied. For the phonon polarization 
operator Tq.) an expression is derived, and for the damping near the 
threshold, I rw Sy AoW |. optained; at, ~ 24 
ed eee ae 4s obtained; 4 = 
reshold, mo), r vr ] q ’ 


y studied. Analogous studies by G- M. Eliashbers 
First, using the Fréhlich 
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Imw bp wi Nin1o"°. Near the tureshold Refl has e logarithmic singularity 


q 

of the form (A/4q) inl (2B- 0) /so| If wP2d,.one may put A= 0, and 

Im N(q,4) = W/4Na, a result, which is equal to that obtained by Migdal. In 
the following the author studies the damping of electron excitations, L.@sy 
the phonon emission; for this purpose: Im (p»m)> 4s calculated, where 


Zi, (Pp is described as "free energy" of the electron, 


cases ar? studied. In the case nv, the formula obtained goes over into 
that obtained for normal metals. Finally, the production of an electron- 
hole pair by an electron is studied; the threshold of this process is at 
about y= 3d- The equation obtained for ‘Im 2y(P»™) js discussed and 


compared with the results ‘obtained py Migdal- The author finally thanks 
A. P. Kazantsev for valuable remarks. L- p. Gor'kov and L. P. Pitayevskiy 
are mentioned. There are 1 Soviet-bloc references. 
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erconductivity hae so far been developed only for 


while showing good agreement with experiments, 
Thus, @-B8+9s the theory 


TEXT; A theory of sup 
isotropic substances » which, 
diverges: however, in the quantitative respect. 
gives 4 value of 1-4 for the jump of specific heats in the critical point 
for all superconductors; actually, nowevers this value differs from one 
metal to another. some i © indicate that the energy gap in some 
Therefore,s the authors developed 


is clearly anisotropic. 
f the equation by 


superconductors 
onductors on the basis 0 


a theory for anisotropis supers 
N. N.- Bogolyuboy for the energy 84P at absclute zero: 


x Li(pi 5 
Alp) = glu(dyd") ey ap’, where g is & dimensionless coupling 
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constant, U(pyB*) the interaction function of two electron pairs with 
mates | 


: 1) ee 2. a 
antiparallel momenta and spins, &(3) = 7 (Bp + 4 (p), where 569) = 


= ¥(B-Pp)» ¥ and Be are rate and momentum on the Fermi surface. 
do! 


Integration after € gives A(n) = 8 (a(n,n') O(n’) ng = (2)s 
wd J 


a] 
rx 


where do! is 4 surface element on the Fermi surfaces t. is the Debye 
? > =v +, o : 
frequency; © = p/Ps nt = p'/p'e If one considers that g@ @ 1, one may 


_ -L 
formulate the solution ansatz for (2) as 4(n) = 2usg¢(n)e 8 where 
(it) ig a dimensionless functicn, and 4 a constant of the order of one» 


2 
one thus obtains in first approximation 4(a) = A(v RH) g@) oe - 
F 
a homogenecus integral equation of the Fredholm type, the kernel of which 


can be symmetrized easily. Denoting by y(n) its normalized solution 
(corresponding to the minimum eigenvalue )> p(n) = Qi(m). Q@ 18 found from 
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Foy = \ ayy? +e +) (12) 


oo 


on the Fermi surface. From. (10) and MP) one obtains 
a Se f. : 


“(ny =e \U tm aya ofinzes S208 7] op iby Fe (15), 


where T, = 2 (y/x)2ue See iny = eens eeastents 
(i 


: T. =e —t ma 
Qr=A A= ene (17) . 
/ | Gz) S96 ee (17) 
a ae the critical point. ‘Phe manner in which the anisotropy 
eS of the superconductor influences ita specific nee is pennant: 
2T, ¢ do nA — 
C;(T) = mts @ + Ty ar). (21) (21)s 
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which holds near the critical point, is obtained by a short calculation; 


the jump is defined by Ac/¢, (Ty) = 3/27. Phe ratio of the A value 


of the isotropic model to the A vaiue from (17) is a; ,/A = (409*(i)/Po¥p- 


A comparison of theoretical results with experimental ones is, however, 
satisfactory in part. xX from the relation H,(T)/H,(0) z= 1+ X(2/Ty)° is 
found to be xy > lis = 1.06; experimentally, however, it is near unity 


(with the exception of Sn, where x = 1.07). The jump Mc/c, it) is 


found to be >1-4, likewise more than in the isotropic case. The 

subscript K denotes the yalues in the critical point. A. A. Abrikosov, 

L. P. Gor'kov, and I. M. Khalatnikoy are mentioned. There are 9 refer- 

ences: 6 Soviet-bloc and % non-Soviet-~bloc. The most recent reference ox 
to English-language publications reads as follows: H. A. Boorse, 

Phys. Rev. Lets. 2, 391, 1959. 
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_ AUTHOR: Pokrovskiy, V. L. 
Lhe re 
TITLE: Ultrasonic absorption in an anisotropic superconductor 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 40, 
i. > no. 3, 1961, 898-906 


“. QEXT: The anisotropy of superconductors is considered within the framework 
-- of the method by L. P.- Gor'kov (Ref.1: ZhETF, 34,735,1958). The author 
demonstrates that formula a./a,, = 2f(hA), £(x) = (e%11)7", B= 1/2, where 
Oya, are the decrements of ultra-sound in the superconducting and normal 

> 


De state, which has been derived by Bardin, Cooper, and Shrifer is incorrect 
in the anisotropic case. According to Matsubara (Ref.8: Progr. Theor.Phys., 
' 14,351,1955) Green's function of phonons is introduced which is given by x 


Deg, —v') = i (Tabs (a. ) 6 (a, €')) Bs (p) By (Q),.- (4) 


mhere <A> = Sp(e™°(BHN) 4) ang bg(Prt) = oy Bente, 
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oe eee 
b2(By7) = oF B)e cee In the case of a superconductor the electrons are 


described by two Green functions G and F according to Gor'kov (see above) 
having the form G (p, t— t') = 1 <T12 (p, 1) a* (p, v')> go (p), (5) 


F (p, t— 1’) = CN | e8-e®) Ta? (p, 1) a* (— p, v')|N +2) go (p). (6) 


In (6) <Ni, IN + 2> are microcanonic states with the particle numbers N 
and. N + 2 wederdine to the given temperature. -The author then passes from 
the representation of the functions D,G,F,(4),(5),(6) with respect to time 
ta the representation of .the "imaginary frequency". To construct the 
functions DB. mcece ),6(p, ij ? F(5, 4%, ) the author employs the graphical 


method in whieh ae zero functions _...- 
Dy, = 3D, D(a 0,) = 282 (a) 03 (@ lo? (@ pari, (7) 
G (p, iMn ) = Zo (py / (85 — inNn)s : (8) 
7 ae aan Ae ees (9) 
correspond to the lines, with f a ¥O(n) (P = By) . In this Sage, ve depends 
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on the direction. When introducing the polarization operetor which in 

this case is independent of ryr! (i.e.? Lae = 7) and after sclving the 

set of equations with respect to Digi the author obtains D.., = 4.2, 
4D Do t/(-D¥)s D = 2D. The exact solutions of the Dyson equations for 


: D,G,F which were set up by Pokrovskiy (Ref.11: ZhETF, 40, 143, 1961) are 
no longer considered since only ultrasonic attenuation is concerned. Hence, 

. only such properties of G and F are given as are necessary for the in- 

“vestigation. The Dyson equations for G and F are given by 


G (p) = Gy (p) + 1Go (p) Ba (p) G (p) — Go (p) Bs (p) F (p)] 5 ()s (15) 
F (p) = [Gp (— p) 21 (— p) F (p) + Go (— p) 2a (p) G(p)] ge (P). (16) 


SS 


where p is the four-vector (3 in) and 449 2, the operators of the \ 


"energy proper". = (p) in this case has the same value as in an ordinary 


metal. It is almost independent of T for the values of T (lower than the 
- production temperature) so that it can be replaced by the value at zero : 
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; temperature. Considering Gy (p) = Go (p) I — 8" (p) Go (p) Za (p) I". (17) 
and (7) = eS whose roots constitute the energy of the electron in the 


superconductor and whose solution is designated by E, ’ equation 


ua vf 
G(p, 0) = d= (t-te +A (p, 0), 


F(p,) = 5 (ag t ey )e 0) +3 on 


is obtained after the solution of the set of equations (15),(16). It can 
be seen from a study of the function - (3,44, ) having the graph (Fig.2) 


— foremnteh sil, 0d = cap DP IG G~—)—FO FEA. (24) 


(23) 


; “"Kolas that the Seuabion 1-D] = 0 which determines the dispersion of ultra- 
sound . weaker the form 


x? A, (n) 087 (9) 4 jm 34) 
Ue @—ot wt(qy—or Re Re ( 
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ight side of (34) leads to a finite renormalization 
; the second term causes the attenuation of sound. 
Since attenuation is only low it can be written in form 

ee a, (q) = Ima, (a) = ¥s (n) @, (q) Im 11, (35) 

- where v5(%) 4s any experimentally not measured direction function. This 


form shows that the attenuation is distinctly anisotropic. When 
considering the retio between the sound attenuation in the superconductor 


and the corresponding quantity a, (4) in ordinery metal, v,(2) can be 
excluded. The formula for a, (4) coincides with the above formula for 


. G@g(q) af in se seth 
oe fon T= ee 2) FF (BA) oF (n) 8 (C08 10. (33) 


The first term of the r 
of the sound velocity, 


¢(pA) is assumed to be 1/2. Formula ud 8, hess 
Se 9G (BANya Cg = VE (ed (C08 De (0) |S at rr9 cos1..68) X 
" oF : aig anes * 


. which is analogous to a,/Hy = 2£(Bd), £(x) = (a*+ 47, B= 1/0 is obtained 
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for the anisotropic case. The second not measured function g° (2) appearing 

in (36) does not permit conclusions as to the energy 62D A(z). The lest 

chapter of this paper deals with the absoprtion of ultra-sound in the low- 
temperature rangé- The authors consider a range of low temperatures 


1 2 
pA<1. In Im T= gig a" pa? () Sr Uf Be —B0) — f Be] 8 (e—e' — a). (29) 


r 


an integration can be made over ° and 


wt (do gts _ ee ae (37 
Im N= oar Oh Leo x rind [ BA (1 aoa! / 


ig obtained. In this case integration does not cover the range cosX<c/vn 
> where ec is the sound velocity and Vp the velocity of the electron on the ~ 
- Fermi surface. The amount of I, in Iml (37) is determined from 


are 5 2. oop nae oo. : 
ae : = ras of 4 ot, ( = c ‘i 
: ake teem | er el ‘ 


oA A . 
pe = Teas oa a 


(5 a we 3): 
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The ‘amount I, in Inf’ then has the com iy thea 
ee sh (») 4 
I= = _ eh * (Bs) exp (— pA™), (43). 


‘In this case ate n) 4s a minimum value on the periphery cos.\= 0, perpen- 
dicular to the direction n, GA, is the value of the derivative 3 age 
at the point of the minimum on the periphery. 

Lilly (v*/c* VBA) exp (—B (a — 4,)). (44) 
is obtained from (39) and (43). Two limiting cases were considered. 
(1) I /To>1 in (44). For the majority of the pure superconductors only 
this case can be experimentally studied at present. 

a, ~ 05 (q) V T/T x exp (— A/T). (48) 

is obtained from (35) and (43). (2) I,/IoS1 in (44). 


as (q) = Avs (n) as (q) (c/ug)* e4* 9} | cos? % | 7 (47) 
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is obtained from (35) and (43) where 7 is the angle between the direction 
and the velocity at the point of the minimum fA and A a constant of the 
order of 1. A. B. Migdal and I. M. Khalatnikov are mentioned. There are 
' 2 figures and 14 references: 10 Soviet-bloc and 4 non-Soviet-bloc. The 
4 references to English-language publications read as follows: H. A. Boorse. 
Phys. Rev. Lett., 2, 391, 1959. R. W. Morse, T. Olsen, J. D. Cavenda. 
Phys. Rev. Lett., 3, 15, 193, 1959. H. Frdhlich. Phys. Rev., 79, 845, 1950. 
T. Matsubara. Progr. Theor. Phys., 14, 351, 1955. 


-ASSOCZATION: Institut radiofiziki i elektroniki Sibirskogo otdeleniva 
i Akademii nauk SSSR (Institute of Radiophysics and 


ia Siberian Department of the Academy of Sciences 
USSR 


“- SUBMI“TED:° October 10, 1960 
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AUTHORS; Pokrovekiy, V. L., Ryvkin, if. 5S. 
nena hansen 5 Saar 

TITLE: Influence of anisotropy on threshold phenomena in 
superconductors 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 40, 
no. 6, 1961, 1859-1864 ‘ : : 
TEXT: The authors studied absorption of ultrasonics and electromagnetic x 

waves in anisotropic superconductors at O°X near the threshold frequency 


(w~10"" to 10'2sec"'). They demonstrate that the threshold frequency 


depends on the propagation direction of the waves. Phe excitation of 
sound oscillations in a strongly non-isothermal plasma without magnetic. 
field has been studied by G. V. Gordeyev, ZneTF, 27> 19, 24, 1954. The 
laws of conservation of energy and momentum in the absorption of: a 
phonon (or photon) connected with the decay. of a Cooper pair reads es 
follows (notations by, V._L. Pokrovskiy (ZhnETF, 40, 898, 1961)): , 
ey ais . ee bie = 

Up ares + ios = y is +08 + Vs - ¥q)° +4 2 (1) 
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The anisotropy of a superconductor changes the frequency dependence of 
absorption for the following two reasons: 4) in the anisotropic super- - : 50 
conductors the minimum of the left-hand sideiof (1) is attained at certain 

points of the Fermi surface. 2) In the electromagnetic case the decay o 
probability strongly increases with a decrease in the region of the 

allowed pair decay. Absorption of ultrasonics is calculated by using 

graphs. For calculating the absorption it is sufficient to calculate AG 
‘the imaginary part of the polarization operator [| (@, 4) in the weak- ° 

coupling approxination. The results thus obtained qualitatively also hold 

for the strong coupling in superconductors. When caloulating Imi the 

following two graphg- must be considered - : oa - 


Ci 


; : : : oe CA : é ’ 
Then ImIM(q, «)~{d* pluto + Ferlatetset+e’'—o, — @) Le es : 
holds up to numerical factors. The dimensionless function g = g(P) oe 
characterizes the anisotropy of the electron-phonon interaction. With gee 


ac Poy A~/\, g!~e holds from. which in turn zs 
imtt(q, 6) ~[ at 0D. ag [(1-+ 3) ) tee ]be te ot 
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follows, where X(9,#) is the Gauss' curvature of the Fermi surface. 
sin Q dQ d & t 2 ; . 
Im (q, @) ~ (\ Seas gs Site E (9) ios 


is obtained after integrhtion over f- Near ‘the threshold we? aQ* 140) 
a <1 (15) can be written. In approximation to the terns wg /2 InTT ~ 
‘ so(w-Q.)'/?/v,, amet fev 2,1 (47) holds. u,(#) = y(@)wimrr (i8) 
holds for the attenuation of ultrasonics where y(#) is a certain 
experimentaily not measurable function of direction. For this reason 

a oO 2 — . . aaa 
a (4) = 3 Gyo(i-82.)'/?v 3 a(R) = y(B)aS2, (19) holds near the a 


threshold value. In the isotropic case the minimum of 527 (@, 9) is 
attained on the whole line 9 = 1/2. The absorption of the electromagnetic 
waves is determined by the imaginary part of the polarization tensor; : 
Tag If the woove graphs are considered only 


Im lap ~\upvavn [utv’? + n'3 — al 5(e 4-2’ —o). (20) ia 
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holds up to numerical factors. In the following 


sin 0 dQ do . £102 f+ Exbs — A? : : 40: 
Im Tag ~ (|g oe vay ES Q3) a ee 
is obtained. The integral (23) depends mainly on the type of the metal. , 
Yac¥no Ao |, A, \*? , 
Im Tes ~ Kove t09 [« ht Bay (22) a], (26) ri 


where Yoo? v hold for e Pippard metal up to the lowermost powers of a 


B0 


and A /¥ 9% Thus, two frequency ranges which are ers to the threshold — 


range exist in a Pippard metal: 1) with a > (A ays air 


Im Top = Ay (Ag/v0q )(o — 2), Ay ~ vaoup:!K gu Q3" i (27) 
holds and with a « (A,/v,a)? i: 
Im Tap = Ag (Ao/0,9)° (@ — 2)", Az = 3A,a2Qp, (28) . ; 


holds. In the range 1 absorption is reduced by anisotropy, in range 2, . Ba 
however, it is increased. Due to the averaging in (26) the additional ae: 
.gmall factor Ya occurs. In the corresponding experiments the 
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experimentally measurable absorption must be ear b) With the London 
metal (va A) the minimum point 2(x,y) exactly agrees with the point 


of the absolute minimum of the energy 64P A(x,¥). Then 


ot —O? (x, g) = 4A2, la — ay (x — x)" — 62 (9 — 9) | Vata vot \* ge 
: 2 ( 0) 2(P P1204 im Tlaa ~ Kove (sa) xa, (30) : 


hold near the threshold. No additional small factors are obtained by 
averaging over the direct.ons. In the experimentally most interesting 


ws 


case of the intermediary metal (vq~ A), 8 2 x, 9) has a minimum at a 
certain point which is not on the line x = O and which does not agree with 
the minimum point of ‘\(x,¥). In this case absorption near the threshold Re 


changes proportionally to = a/2, the factor (vafe,)° occurring ing the 
‘ 


formula for In] 4 instead of (v,a/20,)° in (30), however, is not small. A- 


relatively small factor Ya' is obtained for the intermediary metals by. veg 
averaging over the directions. The absorption in polycrystalline speci- 
mens of the intermediary metals is W - 2h The qualitative results in 
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an isotropic model and in an anisotropic model with averaging are in’ 
agreement only with intermediary superconductors. At present no experi- 
mehts have been made concerning the absorption of ultrasonics in the 
‘threshold range. The experimental points which are obtained from s: single: 
experiment concerning the frequency dapendence of the absorption of’ 
electromagnetic waves near the threshold value (P. L. Richards and 
M. Tinkham, Phys.Rev., 119, 575, 1960) are not sufficient for comparison 
With theoretical data. The threshold frequencies of In, Hg, Pb measured 
by these authors were higher than those predicted. by the theory of 
isotropy ($2, = 3.5 kT- 3): Exact experiments in the range near the 


threshold, with Sisneca metals and single crystals are necessary. a! 
V. L. Pokrovskiy and V. A. Toponogov (ZhETF, 40,°1112, 1961) developed a 
method of determining the energy gap as a function of direction. The 
authors thank L. P. Gor'kov for his interest. There are 2 figures and 8 
references: 5 Soviet-~bloc and 3 non-Soviet-bloc. The two most recent. 5 
references to English-language publications read as follows: D. C. Mattis, 
J. Bardeen, Phys. Reva, 111, 412, 1958. P.L. Richards, M. Tinkham. Phya.. . 
Rev., ANS; 575, 1960. . 
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TITLE: e fe A general method of determi 
no. 35 1961, 584 = 506-2 


‘. Linear antennas 

MEX s An-attempt has been made to establish a general method of deters: 

© mining the parameters of linear antennas, with the aid of which the ee 
- optimum distribution of theve parameters can be found by numerical. caious 
- Latdon. The directional diegran F(oost#) of an antenna is assumed to de> 
“pend on some parameters Gas doy sees ae For the sake of simplicity: a 
 a@dreotion of he n/2 is chosen for the main bean, and F is assumed to 
- pe’ an even funotion. ixene width of the main beam is indicated by pe and | 
- the relation we coa? ds introduced. VU; @ cost, corresponds to the minor 
Using these notations, one obtains the system aF/ou|,, «OTs pe oy 
eed. ic: aa, 
ed along the WK 
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; % lobes o 
i F(u,) = (24)* (1). If one ° 


vo f the minor lobes is direct 
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or oe ; ' s/020/61/138/003/013/017_ 
fe > A general method of... - ' B104/B205 eee 
iy a@atenna (u = 1), Eq. (1) 48 supplemented by the equation F(1) «= er ie 
15 (at). It 48 demonstrated that the optimum choice of parameters is. ob-' 
t::) tained from (1) or (1) and (1'). Thus,-an optimum directional diagran 

. > has the maximum possible number of minor lobes which ie n-1i or n if the 
system (1) is fully determined by aj, «+--+, a, values. Eqs. (1). or. (1) 


ed and (1') in principle permit to find the optimum parameter values. This . 
_+ds dllustrated by two simple examples: 1) an antenna consisting of four 

- non-equidistant radiators of equal amplitudes ane phases. The directional. 
 d@dagram of such antennas has the form F(costh) =y(oos x,u + 008 xu) (4) ° 
7 Here, Ua roost} x, and Xo denote the ‘distance between the radiator end 
othe middle of the antenna, expressed in-units of a half wavelength. - 2s 
(0) = 1.48 used as a normalization. In this case, Eqs (1) ana (1') lead - 
te : Kes - oe : - COs tt, + Cos 4, = — Dy, ‘ gue 


: %, sin mh + * sin xy, =.0, (@ ‘= 4) 7 


é 


es COS Amt -f COs yt me Dy, 65) : 
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a, corresponds to the @irection of one of the minor lobes, and the other 


is directed along the antenna. The solutions of (5) for three values of 
pare graphically represented in Fig. 4. 2) An antenna with six radia- 
tors. In this case, 


F = 4Js (cos xu -- cos xe -+ cos xsi), (6) 


3 


S}cos Xj Uy = (—1)"8p (kh = 1, 2, 3); 


f=) 


(7) 
i=) 


2 
Sx sin Xl, = 0 (k = 1, 2), 


anne oad ~~ 


are valid, where uz = nm. A numerical solution for pei 0.13 yields: 
5 0.47) Xp = 1.22, x3 ° 2.41. The theory described here was supported 


vy experiments of Yu. A. Vayner. WN. N. Meyman is thanked for valuable 
advice, A. M. Dykhne, V. A. Toponogov, and Yu. A- Vayner for discussions, 
as well as M. G. Fadiyenko and Tf. M. Artemenok for numerical calculations. 


Cara 3/4 


APPROVED FOR RELEASE: 06/15/2000 


CIA-RDP86-00513R001341710006-8" 


"APPROVED FOR RELEASE: 06/15/2000 


HEN cee eS 
LE 


| eine = 


A general method of. ais B104/B205 


There are 2 figures and 3 references: 1 Soviet-bloc and 2 non-Soviet-bloc. 
The2:wferences to English-language publications read as follows: 


- i pees Proc. IRE, 34, 335 (1946); H. J. Riblett, Proc. IRE, 35, 489 
1947). 
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6. 1. Set 
Pi Pbs Theory of unequally spaced linear antennas 


PERLODICAL: Radiotekhnika i elektronika, V- 7, no. 6, 1962, 963- 
972 


ose of the paper is to 


determine theoretically the 


iting in an optimum radiation pattern. A symmetri- 
nsidered consisting of Qn elements. 


tained in the form 


The purp 


(5) 
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where x, = 24,/A, ak _ distance of the kth element from the origin, 
A - wavelength, I, ~ current in the kth element, u = cos 9, 9 - 


elevation angle. The currents are assumed to ve real (all elements 
in phase) and to satisfy the normalization condition 


(6) 


Prescribing the magnitude and position of the side lobes the fol- 
lowing equation system is obtained: : 


P(u,) = tp, 2 a reer 


see era | eatin | 
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It is shown that if the number of the prescribed Side lobes is 
equal ton the width of the main lobe is the smallest for a given 
A. If the currents are allowed to vary the optimum array consists 
of equidistant elements and the radiation pattern is given by a 
Chebyshev polynomial. Introducing the restriction of equal currents 
in the elements and making : : 


F(u,) = (-1)4a 


the resulting algebraic equations are first transformed into a 
quasilinear differential equation system and then Solved on an el- 
ectronic computer. Examples are worked out for an 8-element and a 
17-element array. A radiation pattern for the latter array for 
/s = 0.065 is shown in a graph. The corresponding spacing of the 
elements: x, = 0.654, X5 = 1.439, Xz = 2.077, X, = 2.904, X55 


Seton, Xp = 4.688, Xo = 5.911, Xg = 7.379. The width of the main 
-. lobe is 8.2 degree at the level j. There are 10 figures and 2 tables, 
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